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SECTION 1

EXECUTIVE SUMMARY
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FLOOD HYDROLOGY

To determine the flood hydrology characteristics of the Rocky Flats Plant, the Master Plan
utilizes two models, the Colorado Urban Hydrograph Procedure (CUHP) and the
Stormwater Management Model (SWMM). The CUHP model is based on the unit
hydrograph procedure defined as the hydrograph of 1 inch of direct runoff from the
tributary area resulting from a unit storm. SWMM accepts the individual basin hydrograph
information calculated by CUHP and routes the hydrograph downstream through
conveyance elements (e.g., channels, culverts, detention basins). These models were used
to calculate the rates of flow and volumes of storm runoff from precipitation durations of
2 and 6 hours, and frequencies of 2-, 5-, 10-, 25-, 50- and 100-year storm events.

The results of these two models were verified by an internal check of data and by
comparison with data contained in published reports of the U.S. Army Corps of Engineers
(USACE), Advanced Sciences, Inc. (ASI) and UDFCD for the same hydrological design
points. Moreover, to avoid potential conflicts with land use by the City of Arvada, the
planning is compatible with future basin development projects of the Jefferson Center
Metropolitan District, a planned development west of the Rocky Flats Plant.

Long-term storm events (greater than 6 hours) were also analyzed in the Master Plan.
Generally, such storms are not analyzed in master drainage plans in the Denver area,
because experience has shown that short storm events are more severe and produce more
runoff,

WATER RIGHTS AND DITCHES

The Master Plan analyzes ditch flood potential, administration, diversions and other related
issues which could affect drainage and flood control within the study area. Based on this
analysis, the principal conclusions are that:

. The Coal Creek ditches do not add to the flood potential of Rocky Flats.
During major flooding, the ditches which divert from Coal Creek likely will
be subject to siltation, debris and washout damage. Flood water will not be
transported out of the Coal Q.aaw basin in significant quantities.

. The South Boulder Diversion Canal is significant to Rocky Flats Plant site
flood planning and floodplain management because it has historically accepted
overland runoff from the west for a portion of its length across Rocky Flats.
The use of this canal to intercept stormwater has been approved in writing by
the Denver Water Department with certain qualifications, and would be
particularly significant in bypassing flood runoff west of the canal during the
100-year storm event.

. A transfer of the Kinnear Ditch to Last Chance Ditch for carriage purposes
would remove Kinnear Ditch water from Woman Creek.

CHANNEL HYDRAULICS AND FLOODPLAIN DELINEATION

The Master Plan uses the HEC-2 computer model to calculate the floodplain for the 100-
year, 6-hour storm event with present channel and basin development conditions for selected
major drainages in the Rocky Flats Plant. The HEC-2 program is capable of computing
water surface profiles in irregularly shaped channels by backwater analysis. It is particularly
appropriate for use in areas like Rocky Flats where high sediment and debris loads are not
expected. The floodplains delineated by the Master Plan will assist in analyzing facility
siting, possible facility inundation, and flood effects on locations of interest (e.g., operable
units).

CORE AREA DRAINAGE

The "Rocky Flats Plant Drainage and Flood Control Master Plan" includes a detailed
analysis of the existing drainage system of the Core Area. As in the model developed for
the overall study area, the CUHP model was used for calculating runoff hydrographs. The
HydroCAD model was then used for Hocmdm the hydrographs through the swales, culverts,
detention basins and storm sewers of the Core Area drainage system. The HydroCAD
model provides data in a more user-friendly form than SWMM, and offers greater flexibility
in designing future drainage improvements required in the Core Area. Based on this
analysis, the Master Plan delineates the deficiencies in the existing drainage system.
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UDFCD has previously studied the Big Dry Creek basin extensively and much of the basin
has been subject to comprehensive urban drainage and flood control master plans.
However, the master planning has not previously extended upstream of either Standley Lake
or Great Western Reservoir.

MASTER PLAN PRIMARY AND SECONDARY OBJECTIVES

The primary objective of this Master Plan is to provide EG&G and DOE with reliable and
usable hydrology and drainage data for planning purposes, and innovative options for
dealing with drainage issues.

This subject Master Plan deals mainly with the upper reaches of Big Dry Creek above
Standley Lake and Great Western Reservoir. Additionally, specific hydrologic and hydraulic
aspects of Coal Creek were studied to analyze the effect of Coal Creek on the Upper Big
Dry Creek Basin. Also, the Rock Creek basin upstream of the Plant boundary was
analyzed. Due to the integrated and complimentary nature of the Rocky Flats drainage and
flood control master planning area with those local government master plans downstream,
several secondary objectives were adopted. These are to:

1. Determine suitable rainfall and storm runoff relationships for a full range of
frequencies of occurrence utilizing the published UDFCD storm drainage and
flood control guidelines and design criteria for both hydrologic and hydraulic
engineering (Wright McLaughlin, 1969).

2. Determine channel flood hydraulics across Rocky Flats and delineate 100-year
floodplains.

3. Conform to already-adopted and approved downstream planning, hydrology
and regulatory floodplains of UDFCD and the Federal Emergency
Management Agency (FEMA).

4. Define Core Area drainage characteristics and determine what deficiencies
exist.
S. Consult with personnel of UDFCD to assure reasonableness and full

appropriateness of methodology, computations and results.

6. Prepare a master plan for drainage and flood control management with an
array of options for implementation to improve the drainage system.

7. Utilize a report format familiar and acceptable to UDFCD and members of

local government and which meets the relevant goals and objectives of the
State Legislature in forming UDFCD in 1969.

PLANNING AREA

The Master Plan hydrologic study area encompasses approximately 15.8 square miles (10,100
acres) upstream and west of Indiana Street. To assure compatibility with the already-
approved UDFCD master plans, flood hydrology was analyzed to include the drainage basins
of Great Western Reservoir and Standley Lake, covering a total of approximately
24.8 square miles (15,900 acres). The outline of the hydrological study area is shown on
Figure III-1 in Section III along with the additional hydrologic study area east of the Rocky
Flats Plant.

ANALYTICAL PROCEDURES

For this Master Plan, analytical procedures were followed consistent with accepted national
practice of the American Society of Civil Engineers and the standards of UDFCD and the
Colorado Water Conservation Board. Review letters were received from the latter two
entities and the Denver Water Department which are included as Appendix II-A.

The following procedures were followed:

L. Utilization of reliable topographic mapping. Mapping at 1 inch to 100 feet
with two-foot contour intervals was available for the Rocky Flats Plant site.

2. Selection and definition of drainage basins suitable to achieve stated
objectives.
3. Definition of precipitation intensities and durations for a full range of

frequencies of occurrence.
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FUTURE BASIN DEVELOPMENT

Thorough consideration of past reports by local governments, coupled with recent zoning
maps of the City of Arvada for a planned development west of Rocky Flats, the Jefferson
Center, indicated the reasonableness of adopting the UDFCD future land use projections.
The Jefferson Center mapping indicates much more intensive land use west and south of
the plant site than the UDFCD projections. Interviews with the President of the Jefferson
Center development indicate that there will be a slow buildout of the center, but most likely,
the Jefferson Center development’s stormwater will be completely detained due to stringent
downstream water quality standards.

The land use projections outside the Core Area are considered reasonable for the year 2015;
therefore, the year 2015 was used for the future development condition scenario. For the
Core Area study, a high percentage of imperviousness was used to demonstrate the potential
impact of total development of any one basin or all basins of this 410 acre area and to
indicate the type of flood runoff management required to adequately control an additional
quantity of runoff.

UALIFICATIONS AND LIMITATIONS

The scope of this Master Plan was limited to the analysis of the hydrology for the 2-, 5-, 10-,
25-, 50-, and 100-year flood events and the response of the drainage system to those flood
events. Additional peripherally-related drainage issues were omitted from the study. The
items omitted from this study include:

1. No analysis was done for the 500-year or probable maximum runoff events.

2. The analysis covered flood runoff events. No mass balance or zero-discharge
analysis was done.

3. The study covers only surface water. Groundwater is addressed, but not
analyzed.
4. The Master Plan does not specifically analyze all components of the off-site

water management alternative, Option B, though some components of Option
B coincide with the analysis.

10.

This plan deals with storm runoff quantity. It does not address runoff quality
for a number of reasons described in Section VIIIL

The analysis of the plant site Core Area was done at a preliminary level to
conceptually evaluate the drainage system needs and deficiencies. The study
did not include detailed inspection of all drainage system components in the
Core Area. The model used to analyze the Core Area drainage system
included major drainage system elements.

The alternatives presented in Section IX are based on conceptual-level
engineering to define possible solutions to drainage-related problems. Further
study of each option would be required before implementation of the option.

Dam safety is not addressed.

There are newly installed, fully automated stream gages at several locations
on the plant site being operated by consultants to EG&G and DOE. The
hydrology described in the report is not calibrated to the measured flows from
these gages because of the short period of record of the gages. Calibration
of the hydrology to measured flow data can take place as more data are
gathered.

This Master Plan is based on the information available at the time of the
investigation, and provides an indication of the status of the site at that time.
A complete definition of the site conditions would require a more detailed
investigation. Future conditions may change and further investigation may be
required if conditions change. Il
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%2 Denver Water Department

1600 West 12th Avenue ® Denver, CO 80254
Phone (303) 628-6000 ® Telecopier No. (303) 628-6199

July 18, 1991

Mr. Kenneth R. Wright, P.E.
President and Chief Engineer
Wright Water Engineers, Inc.

2490 West 26th Avenue, Suite 100A
Denver, CO 80211

Dear Mr. Wright:

Tony Peck of the Administration Division, Robert Steger of the
Planning Division, and Chuck Halboth and I of the Plant Division
met with you and John Blanchard of Wright Water Engineers on
June 28, 1991. At that meeting, your company's plan for diverting
a portion of storm water upstream of Rocky Flats around Rocky Flats
through the use of the South Boulder Canal was discussed.

Normally, the Denver Water Department (Denver) does not accept
storm water in its water supply facilities. However, according to
your letter to Mr. Hamlet J. "Chips" Barry dated March 29, 1991,
your plan will result in a net reduction in the amount of storm
water carried by the South Boulder Canal. For this reason, Denver
is willing to accept your plan.

Denver supports your plan provided the following conditions are
met:

1. There will be a net reduction in the amount of storm water
being carried by the South Boulder Canal.

2. The concerns I expressed in my letter to you dated April 22,
1991, are addressed to my satisfaction.

3. Denver accepts no responsibility for any possible injury in
quality or quantity to water rights affected by the proposed
re-routing of storm runoff originating in subbasin SL6 from
Upper Big Dry Creek to Coal Creek. EG&G shall indemnify
Denver for any damage caused by such plan.

4. The City of Westminster agrees to waive its option to receive
water from the South Boulder Canal via the Woman Creek
drainage as stated in Paragraph 7 of the contract between the
city and County of Denver and the City of Westminster dated

-
>

CONSERVE WATER!

Mr. Kenneth R. Wright, P.E.
Page 2
July 18, 1991

January 24, 1984. This condition does not apply if Denver's
ability to deliver water from the Canal to the Woman Creek
drainage is not impaired by your proposal.

Sincerely,

Robert L. Schroeder
Superintendent of Source of Supply

cc: K. Mitchell
M. Waage
C. Halboth

N:\Kim\Wright.rls
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TABLE III-4 TABLE I1I-5 |
UPPER DRY CREEK AT INDIANA STREET POND CHARACTERISTICS -
AGGREGATE BASIN CHARACTERISTICS®"
Area 4.68 sq mi
Basin length 7.19 mi Spill containment -
L, 3.17 mi A-2 Spill containment .
Basin slope 0.031 ft/ft A-3 433 5793.0 Stormwater runoff storage, baseflow
Impervious existing 2 percent A-4 105.6 57579 Testing, treatment, release of water .
HI-6
Pervious retention 0.46 in B-1 3.9 5882 Spill containment
Impervious retention 0.10 in B-2 5.4 5870.7 Spill containment -
Infiltration, initial 225 in/hr B-3 28 5851.7 STP effluent
Infiltration, final 0.52 in/hr B-4 4.8 58353 Stormwater runoff -
® Drainage basin parameters are defined in Section III (*Rainfall/Runoff Parameters" subsection). A | BS 76.1 5803.9 Pump to A-4 for treatment ]
description of the determination of the parameters for specific basins is contained in Section IV [ .
("Description of Models" subsection). 1 83 5826.1 None
ﬁa-w 83.5 5765.2 Testing, treatment, pump for release -
Landfill 109 ~5921 Stormwater runoff, landfill leachate
Pond®
“ .“ .
D-1 None*
D-2 ) ) None* .
1 Volume was taken from draft version stage-storage curves calculated for EG&G dated July 23, 1991 -
(Merrick and Company, 1991).
2 Spillway elevation taken from draft version pond area topographic mapping for EG&G dated July 23, 1991 .
(Merrick and Company, 1991). ~ indicates approximate.
3 Spillway elevation taken from Scharf & Associates mapping (Scharf and Associates, 1987). Landfill Pond -
volume taken from undated EG&G records.
4 Ponds D-1 and D-2 were not analyzed in this study. -
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guidelines. The peak rate of runoff is the same for the 2- and the 6-hour storms because
the rainfall distribution for the 2-hour storm is identical to the first 2 hours of the 6-hour
storm. The 6-hour design storm was selected for use at Rocky Flats because it tended to
give larger volumes of runoff than the 2-hour design storm. Results are compared with
independent studies by UDFCD and Advanced Sciences, Inc. (ASI).

Six runoff-event frequencies were analyzed: the 2-, 5-, 10-, 25-, 50-, and 100-year events.
This range of frequencies is adequate to characterize the hydrology of the area as it pertains
to drainage planning. It is consistent with national practice and local standards. More
severe runoff events (e.g., probable maximum flood) are beyond the scope of this document
and were not analyzed.

As an added measure of safety, special analyses for much longer precipitation events were
conducted. These included consideration of 24-hour storms and up to 10-day precipitation
events so as to reflect "upslope storms" similar to those of May, 1969. Long-duration storms
were specially considered in relationship to detention and retention reservoirs and ponds.

The UDFCD Manual has provisions for reducing the storm precipitation used in the analysis
of basins larger than S square miles. The major basins in the study area (Walnut Creek at
Indiana Street, Woman Creek at Indiana Street, Upper Big Dry Creek at Indiana Street, and
Rock Creek at the ‘Plant boundary) are all smaller than 5.0 square miles; hence, no areal
reduction was made.

The flood hydrology analyses were specifically designed to allow for study of alternate
scenarios, and therefore, sub-drainage basin boundaries and flood design points were
defined to allow for these special considerations. This included no considerations of storm
sewer (local drainage systems) water transfers,

The analysis was interfaced with completed master drainage planning of UDFCD for the
Big Dry Creek basin. Extensive and costly flood studies were conducted by UDFCD in
conjunction with the City of Westminster and Jefferson County. Downstream interests have
relied upon these previous UDFCD flood studies and master plans. Flood inflows to Great
Western Reservoir and Standley Lake as published herein are similar to those previously
adopted by UDFCD.

Detailed hydrologic work for this report included the drainages terminating at Indiana
Street. This analysis fulfills the needs of DOE for facility and channel planning on the
Rocky Flats Plant site. Additional detailed hydrologic studies to include drainages east of
Indiana Street are reserved for separate study associated with the ongoing project to protect
the water supplies downstream of Rocky Flats known as "Option B."

A study area extension, including the basins tributary to Great Western Reservoir and

Standley Lake, is included in this Master Plan for the sole purpose of providing a tie-in to
existing UDFCD master plans.

PREVIOUS STUDIES

In preparation for this analysis, the flood hydrology of the Rocky Flats site and previously
prepared drainage and flood-related reports pertaining to Rocky Flats were reviewed.

The reports reviewed are as follows:

L. “Hydrology of a Nuclear-Processing Plant Site, Rocky Flats, Jefferson County,
Colorado.” United States Geological Survey (USGS) Open-File Report 76-
268. March 1976

2. “Instruction Manual for Site Drainage Computer Model - Rocky Flats Plant,
Golden, Colorado." Lee Wan and Associates. February 13, 1987

3. "Flood Hazard Areas Delineation." Big Dry Creek. Westminster Area.
UDFCD. Greiner Engineering, November 1986, revised December 1988

4, "Outfall Systems Planning." Big Dry Creek (ADCO) and Tributaries.
UDFCD. Mulier Engineering, August 1987, revised January 1989

5. "Review Report of the Great Western Reservoir Pre-Feasibility Study." Pre-
Decisional Draft. Interagency No. DE-AI04-89 AL32905. U.S. Army Corps
of Engineers. October 1989

6. "Design Recurrence Intervals Study." Advanced Sciences, Inc. Task 9.
August 28, 1990
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TABLE IV-1
ROCKY FLATS PLANT SITE 2-HR STORM DISTRIBUTION(1)

TABLE [V-2
ROCKY FLATS PLANT SITE 6-HR STORM DISTRIBUTION(1)

TIME 2YR 5YR 10YR 25YR 50YR 100YR
(MIN) (IN) (IN) (IN) (IN) (IN) (IN)

5 0.020 0.029 0.037 0.031 0.031 0.026
10 0.042 0.053 0.061 0.072 0.083 0.081
15 0.092 0.130 0.137 0.112 0.118 0.122
20 0.172 0.219 0.257 0.172 0.189 0.212
25 0.262 0.360 0.437 0.322 0.359 0.380
30 0.152 0.187 0.213 0.827 0.589 0.672
35 0.068 0.082 0.102 0.242 0.289 0.380
40 0.052 0.063 0.082 0.167 0.189 0.212
45 0.031 0.052 0.072 0.107 0.118 0.168
50 0.031 0.052 0.062 0.107 0.118 0.132
55 0.031 0.044 0.062 0.067 0.079 0.108
60 0.031 0.044 0.062 0.065 0.079 0.108
65 0.031 0.044 0.062 0.065 0.079 0.108
70 0.020 0.044 0.062 0.052 0.076 0.052
75 0.020 0.037 0.062 0.052 0.057 0.052
80 0.020 0.032 0.037 0.042 0.043 0.032
85 0.020 0.032 0.031 0.038 0.043 0.032
90 0.020 0.032 0.028 0.032 0.033 0.032
95 0.020 0.032 0.028 0.032 0.033 0.032
100 0.020 0.023 0.028 0.032 0.033 0.032
105 0.020 0.023 0.028 0.032 0.033 0.032
110 0.020 0.023 0.028 0.032 0.033 0.032
115 0.020 0.023 0.026 0.032 0.033 0.032
120 0.020 0.020 0.023 0.028 0.033 0.032
SUM 1.24 1.68 2.02 2.45 2.77 3.10

(1) Derived using procedures described in the UDFCD Manual with point precipitation

from NOAA Atlas 2, Volume lil-Colorado(Department of Commerce, 1973).

TIME 2YR 5YR 10YR 25YR 50YR 100YR
(MIN) (IN) (IN) (IN) (IN) (N) (N)

5 0.020 0.029 0.037 0.031 0.031 0.026
10 0.042 0.053 0.061 0.072 0.083 0.081
15 0.092 0.130 0.137 0.112 0.118 0.122
20 0.172 0.219 0.257 0.172 0.189 0.212
25 0.262 0.360 0.437 0.322 0.359 0.380
30 0.152 0.187 0.213 0.527 0.589 0.672
35 0.068 0.082 0.102 0.242 0.289 0.380
40 0.052 0.063 0.082 0.167 0.189 0.212
45 0.031 0.052 0.072 0.107 0.118 0.168
50 0.031 0.052 0.062 0.107 0.118 0.132
55 0.031 0.044 0.062 0.067 0.079 0.108
60 0.031 0.044 0.062 0.065 0.079 0.108
65 0.031 0.044 0.062 0.065 0.079 0.108
70 0.020 0.044 0.062 0.052 0.076 0.052
75 0.020 0.037 0.062 0.052 0.057 0.052
80 0.020 0.032 0.037 0.042 0.043 0.032
85 0.020 0.032 0.031 0.038 0.043 0.032
90 0.020 0.032 0.028 0.032 0.033 0.032
95 0.020 0.032 0.028 0.032 0.033 0.032

100 0.020 0.023 0.028 0.032 0.033 0.032
105 0.020 0.023 0.028 0.032 0.033 0.0382
110 0.020 0.023 0.028 0.032 0.033 0.032
115 0.020 0.023 0.026 0.032 0.033 0.032
120 0.020 0.020 0.023 0.028 0.033 0.032
125 0.014 0.012 0.011 0.012 0.013 0.015
130 0.014 0.012 0.011 0.012 0.013 0.015
135 0.009 0.008 0.011 0.012 0.013 0.015
140 0.009 0.008 0.011 0.012 0.013 0.015
145 0.009 0.008 0.011 0.012 0.013 0.015
150 0.009 0.008 0.011 0.012 0.013 0.015
155 0.009 0.008 0.011 0.012 0.013 0.015
160 0.009 0.008 0.011 0.012 0.013 0.015
165 0.009 0.008 0.011 0.012 0.013 0.015
170 0.009 0.008 0.011 0.012 0.013 0.015
175 0.009 0.008 0.011 0.012 0.013 0.015
180 0.009 0.008 0.011 0.012 0.013 0.015
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PEAK FLOW AND RUNOFF VOLUME AT SELECTED LOCATIONS!
FUTURE DEVELOPMENT CONDITIONS (6-Hour Storm)

TABLE 1V-6

Creek at Indiana
Street

‘Woman Creek 119 570 10 3 14 4 18 5 24 6 62 13 160 28
Basin at SBDC

Woman Creek at 113 | 1,414 20 7 72 15 154 34 360 66 510 91 730 131
Pond C-2 Bypass

Inflow to Pond C-2 120 192 11 3 47 7 87 12 w.qo 19 210 23 270 29
Woman Creek at 108 2,880 64 25 190 48 430 103 900 188 1,200 248 1,700 328
Indiana Street

Upper Big Dry 106 1,261 42 12 140 33 270 57 460 88 610 115 820 149
Creck Basin at

SBDC

Upper Big Dry 105 2,995 54 23 270 81 570 150 1,000 243 1,300 313 1,700 395

Indiana Street

Walnut Creek 139 154 2 1 3 1 4 1 5 2 11 4 29 8
Basin at SBCD

Walnut Creek 348 486 64 8 90 10 110 13 150 16 190 23 270 35
Basin at Walnut

Creek Dam

McKay Diversion 134 550 38 8 56 10 2 13 100 16 150 24 230 41
Canal at Outlet

Inflow to Pond A-4 169 371 140 19 240 27 320 38 500 53 600 63 730 73
Inflow to Pond B-S 151 346 190 27 290 35 380 47 560 60 650 69 780 80
Walnut Creek at 129 2,374 310 67 630 100 960 146 1,600 ,\ NHM 2,500 333

Highway 128

Rock Creek Basin 186 224 9 1 12 2 14 2 19 3 52 5 110 11
at SBDC
Rock Creek at 185 1,862 140 30 190 38 400 75 930 138 1,200 178 1,600 236

1

The values listed are the peak flow and volume of runoff occurring at the downstream end of the SWMM element.
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